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\Z]c t n_c~] p t k{i{h_i g i	\Z]_c~Ubd^*y g `u~^*yzi g hfiZe
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Ý7hnq^*]\Z]_^n©i r pÜ t klcó`Z]_^u~cZÛ#kKp¯\Z]pdki g m^
r ^*bdc{nq^*hº\U]_c t nqc~]p t kilh_i g i \Z]_clZbd^ay
g `u~^*yzi g hZife
r pobdkilyzi t bopdk{^£>mr7dú4rD:
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Ý7`Z^%i{bdhfi t bdpoki \U]_^*\U]_c t nq^*~ic~^akKnqi g c g hfiZe
r ^*hUpdyp g hfiZe









yc`Z^*bp t nq^ai¾c~^*knqi g c g hfiZe






























































































































































































































































































































































































]_p\U]_^aul^*]A_ilhmó~bdclfilbdhU^äklclh t p t nq^ahnqhZc t nqp/pohKn_^*]\Z]_^n©i r pÜ^lÛﬁer ^aymZ]°c~yzcuhfi{`filbÜ^Ù
u{ilhm g il]_il`Zp_i
t hZc t nqp]_^akbopMu~^a]_poðZk{i r pÜ_iÛZ\fi	yzc~]_ilycZpon_p>\Tc g c~]_hUpR/ \Z]_poyz^a]_pdÚQÛZklclnﬁ^
hZ\U]* g ~c~]hpRÛZbdilÚZk{czpohKn_^*]\Z]_^n©i
r pÜcu~^a]_poð r pd]_ilyc g 	-Ù9il]hZpdypMc~y^9p}n_u{ilypRÛKkKpGclyz^7m^9c
	 `Z^abdcCu g hU^*klc	]^*b£i
r pÜcU1#^*hZ`Zil]-\fihfily u t \ZbdcUet hZ^*y hZpßer hU^ g il~c{n©i%ubÜ_iUÛ`fiTc`Zcu
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1 2 3 4 5 6 7 8
1 3 4 5 6 7 8
1 4 5 6 7 8
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r pobdkm^*yziUÛ°u~^*hU`fil]ﬂ\fiŁhfiF`U^nqmZ`ZpXpdhnq^a]_\Z]^anqi r p^lÛM\Z]pki{n_^*]_poÚ t ^mF^*yziŁyilhFklcln
¾ \U]qi%updÚ g hfiZe
r pdbok°Û t iF t ^nqmZ`Up>\Z]qi%u~^ g hZife
r pobdkl^ﬂm^ayiCc g hZiCupo`Z^ g hZc g hfiZe
r pobdk{cZ
Ê/hfic`yz^nqc` g i g yilhFe
t ilh^hZ^*\°clnq]^*ZhU^*ip t kilh_i ^"y^an_c`Zi6È ädŁ¦iŁ¦;6 ädŁA
eâ
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p¶et er ^ayzcu t ^\°c_i%uponu~^cl^*kn©ihfi t bdpdkKppohhfiC`Z^*yc\Z]ëu~c"pohnq^*]\Z]_^n©i r pÜcZÛFkKp%c\Z]^au~^a]_poyzc
poh	^\Z]qi%u{iUÛ g il°^*bo^~eg pdyclMÛe
t nq^upobdcz\Z]qi%updÚ g hfiZe
r pdbok5Û°kKpZpdÚ)u t ^*Um^l

t bd^a`Z^*h^ayôhfi g iC
eg ^abdpoyzchZi{nqcó`Zc~Uponqpe
t ^)`Z]mZ~^)pdhnq^a]_\Z]^anqi r p^lÛ#u~^*hU`fil]	\fió\Tcln g i%u]%eg ^ayzcUÛklcŁ^_i
t hZcZÛ





n_]_^*hKmUn_hZpMpohKn_^*]\Z]_^n©i r pÜp°`Uu~^\Z]_i%upQm^*yzilhp°pdhŁyc~]^*ycä`Zc~Uponqpet ^hfiFëu~^~er nq]pQm^ayilhF_iUÛ
bdilÚZklcn_cpdhnq^a]_\Z]^an©i r pÜc g i%u]%eg ^ayzc	pdhvhZil`filbm^*yc
t-t bd^*`U^*h^ay«hfi g iFaÛZkl^a] hZ^yzcl]_^*yc
`Zc t ^~er p>u~^~er k{cln?	\U]qi%updÚ g hfiZe
r pdbok5

^aul^*`fi\fiyzcl]qilycc t u~^~eg pon_pMu]^*`ZhUc
t n0l>ÛZk{cz`Uc~Zpdyc
pohKn_^*]\Z]_^n©i r pÜcZÛZkKpMu t ^aZm^lni
Y
l¨\Z]qi%updÚ)m^ayilhFa














































































































































































































































































































































r ^*hfi¾kuli{bdpon_^an_^ m^*yzilhŁb£ilÚUklcºnq^ayz^abÜphU\Z]* hfi
\°c`Uc~ZhZc t nqp>y^*`)m^ayiFcfer pdypQ`U^*bdps
Ý7hnq^*]\Z]_^n©i r pÜ t k{iﬂ`Z]^au~^ t ipdyziFcnq^~eg i%u~^




ul^*]_p}nqpf~boc~filbohZ^¯k{c~h t p t n_^*hnqhZc t nqpsÛkil]/`U]%eg pf\U]_pMe
t n_^aupdbohZpdÚ	]^%ilbohZpdÚ	il\Ubdpdki r pÜ_ilÚQÛ t c]_^ g mZb}n©i{n_p
hZ^ g ilhU^
t bpoupRámu~^*`UTchfi%upo`Z^ g hZpdÚm^*yzilhaÛFkKp*pdÚuﬂ]_^*ilbdhUpdÚﬂil\Zbopdki
r pÜ_ilÚ\°clnq]^*ZmF^*ycZÛ




clnc~^akn%ÛGkp#hfiCﬂivhfiett p t n_^*y ]_i g \°c g hZiUÛ
t yzc t pãp g Z]_ilbdp-e
r bdcCul^{et k{c¨ðflmZ]_p r c tt bdpokl^
UZ'	/^ahZphfiFëu{iZeg hU^9e
t p`Z^abdp t cz~bdi%uliÛZ]_c~k{^lÛ5hZc~l^pohvnq]_mU\M¯à c~kl^ﬂpoh¨hZcl~^ t c~pdZbpoul^"pdh
nqilklcb£ilÚUklc	`Zc~Zpoyzc]_i g bopße
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t mZ\T^a]_^abdpd\ t c~po`·u g lc~]_h^ay `Z^abdmMÛ#kKp¯c~\Up
t mF^Ł]_^a~pÜc \Zbo^~er poh·u t iF`Z^*bohZcnqmZ`Up¯hfil`ZbdilknqpsÛ





hfin_]_mZ\Umz^ t mZ\°^*]^*bdpo\ t clpd`MÛTkp g iF^ayi
n_mZ`Zp`U^*bbo^aul^hfil`Zbdilknqppdh¸u~^~er pdhZcº`U^ t hU^ hfil`ZbdilknqpRÛÞn©ilk{cº`fi t c t mZ\°^*]^*bdpo\ t clpd`ZpsÛ¯kKp t c
c~\Up t cCu{ilbopU`Z^ t hZchfil`Zbdilkn%Û~uw¶i g pZp g Zpo]_^¯p g \fil`UbdpR

b£i%u{iã^¯nqpo\Zpßer hZc`Zc~Z]cﬂ]_^*k{c~h t nq]_mUpd]qi{hfiU
	i\Z]^*`Z^abdmc~klclher pohbdilÚZk{czboc5er poyzcu~^~er yc5eg hZpoÚ)]_^*k{c~h
t nq]_mUk r pa

 t mZ\°^*]_^abdpo\ t c~po` t nq]mZ\fi t ^*ihfi\°c`U]_cfer ^ãclklc~h>er pdhZ^Þpdhc~\Zp t m^ g ~cl]_hpK`Z^abc~k{c~h>e
r pdhZ^
>xhZ\Z]aã`U^ t hZiz]_clk{i t t bopdk{^<U+>¶
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t yzc~bo^*`Z^hfi\Z]^9Þc~\Zp t ilhŁilbd~cl]_pon_^*y un©il°^*bopﬁ

clZ]_hZpobdp5m^ayilhF_iU/	ihU^*kl^ay hZp}u~cm
`Z]^aul^ t in©ilk{cp¶et er ^*ycmF^*yzilh_i g i g hZife




t n©i%ubÜ_iFcu t i³yc5eg hfi)m^ayilhF_i g i g hZife
r pobdklc¨yzc`Z^ab£iïÊïô >¶poh½hZ^ g hZife




à^aklc~h t nq]mZk r pÜ_iﬂ~b£i%ul^ﬁ^ hfiCTc~b t n©i{ZpdbohfiUáMi{nqc g i"ul^~e
r pohZc]_^*k{c~h t nq]_mUk r p#u~^abÜ_iL>¶lbd^9
\°c~~bdiCu%^¡U
D@
Û¯`fibdilÚZk{c·m^*yzilh^ t mZ\°^*]^*bopd\ t c~pd`fi g yc`U^*bdcly ~b£i%ul^³`Zc~kiFz`Uc~Z]_c
\Z]^aul^*]_poyzcU
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hfiCTc~b^¨`Uc~bdcfer pdbop¯\Tc{nq^*h r p£i{bdhZ^~b£i%ul^lÛ¯u¸\TcCul^ g i%up"~bdi%u~^
t nq]mZ\Tcly \fib£i{ÚZklc½c~^*kn_m
\Z]pdZbopßeg hZcŁ`Zc~bocfe
r poyzcz\Tc g p
r pÜcu\Z]c t n_c~]_mM<#] t nqhZp]_^*`ó`Z^abdcCu°Û>kKpﬁÚZkK]qi{n_pﬁm t nq]_^ g iv~boc~ZpdhUp
`Z]^aul^ t iÛT\Z]pdki g m^"n©il°^*bdiWUU





































































































































































































































































































































Ù t kKbdil`vu~c g bdpse
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l Ù t ^ g hfilyûk{c~h






















> Ùãc g hfilki g i	klcl]_^*h¨`Z]_^u~^
t i











>Û t p r ^*]C	ﬃÊ-"	iCupo`Z^ g hZczmF^*yzilh^^\Tc`Z^ðfhZp
r pÜp













































































































































































































































































































































































































































































































































]_poyz^a]qic~Z]_i%uhZiCu{ilycbdcfer ^*hZc6> g ]qi g bdpße
r hZpoyzpKu]_^a`ZhZc t nqyp
@
ÛKk{^*]ãhZ^mU\TcUet nq^uli{yzcﬂ\Z]^ t ^aki
`Uul^*Ú t mZ\T^a]_^abdpd\ t c~po`ZcCuTÛkKp~i nqilklcet nq^7^*yc`Uu{ilkK]_i{n%
Y
c{nX\U]_pdUbdpßeg ^*k"bdilÚZk{c




`Zc~bdcfer pdycäk{cln\TcCu\Z]^~er ^ t ]^*`Zp¶et er
g ilcl^an_pdÚ
t mZ\°^*]^*bopd\ t c~pd`ZcCu°
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\Zil]qily^an_]_^-c~]pd^ahKnqi r p^ g i
r ^abdcln_^*h	yc`Z^abRÛ~kil]/hZily
uhfil`filb^au{ilhm t bomeg p g ic~y^9^uli{h^p
t kilh_i³c g \Z]p`Zclbdcfe
r ilhm·k{c~h t p t n_^*hnqhZc t nqpm^Ù
yzilh_iU

^*`Un_^*y k{c t c t ]^*`Zp¶et er i t mZ\°^*]_^abdpo\ t c~po`ZcCu°ÛQkKp°pdÚ³]_^*k{c~h t nq]_mUpd]qi{yzcŁhZiŁc~Zyc5er m
n_]_mZ\fiÛ`Zc~kiFﬁZbdp g m\Z]_iCul^-u~^*]ënqpok{i{bdhZ^¯c
t pUn_]_mZ\fiÛ\fiÞ^¯]qi g bdpok{i`Zc
t ily^*i t ]_^a`Zpset er i"u~^~er _iU
î
c\°c~\Z]_i%upoyzc g mU\TcUe
t nq^uli{h^*y ]_i g `fi{bÜ^¯y^*`
t ]^*`Zp¶et er ^*yzi~bdi%u~^-pdhn_]_mZ\fiyc`U^*b£i
4
]_p Ù
^ahKnqi r pc`ZclZpdycnqilklcUÛT`fip g ]qiZe






















t ]_^*`Upset er i	n_]_mZ\ZiU
ý
cln_^*y ^°c~bÜet pM\Z]pdZbopßeg ^ak

























































































































































































































`fi t ^W>¶\U]_pdUbdpßeg hZc
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  t ]_^a`Zpset er ^ t mZ\°^*]^*bdpo\ t clpd`fiUÛUk{inq^*]^*im^ayi{h^ g hZil`Zb£i{kKnxcc g 
t n_^*~hUc~y




























































































































































































































































































































































































\°c~y^*hZpsÛ`fi t ^bo^ ^*h`Z^*b t yzc`Z^ab£im^*yzi g ^*hZpoy `Z^*boc~y
tãt bopdkl^{J hfiet ^*y \Z]pdy^*]_m t yzc
t ^vc`Zbocfer pobdpsÛ>`fi³pdhn_^*]_\U]_^anqi r p_iUÛﬁkKppoyi)yzilhk{clnŁet n_pd]pÞ]^%ilbohfi¨m^ayi{h_iUÛﬁhZpÞ`Zc~Z]_iU

n_^*y yc~]`fi g iCu]hZ^*yc"nqmZ`UpU\Z]_iCupobdhZ^Þpdhnq^a]_\Z]^an©i
r pÜ^{Û{ul^*hZ`fi{]/\fi g i%u]_hZ^ayzcu~^~e
r hU^*\Z]_iCupob}Ù
hZpoÚMÛ t iF^yzilhet iŁu~^*]A^an_hZc t n*Û`fi)°c)ul^~er `Z^*bocFu·ÛoÛ t bomer iFhUc
Ä¨]_i g \°c~]^9^*hUpdÚ uó\Tc`Zc~UhZp
t nq]_mUkKn_mZ]_psÛfklclnﬁ^ g hZife
r pobdhfi g i¨e
r bdcCu~^et klcðf~mZ]cZ
ý
]_p-et n_^aupdbohZpdÚ¿]_^*ilbdhZpoÚi{\Zbdpok{i r pÜ_i{Ú ~bdc~ZilbdhZ^k{c~h t p t n_^*hnqhUc t n_p¯hZ^yzc~]^*yc¨\U]_^aul^*]ponqps
ñhfiet ^*yØ\Z]pdy^*]_mQÛGk{c g iu~^a]_p}ðfki
r pcpohnq^*]\Z]_^n©i r pÜ^	mZ\°c~]qi{ZbÜ_ilyc t mU\T^a]_^*bopd\ t c~pd`U^c g 
hpoÚZcCu~^b£i t nqhZc t nqpsÛhfilbd^nqpoyzcŁhZi)n_^~eg i%ul^l6 g ]_clkz^\U]_^*`u
t ^*y u nq^ay¨Û`fi)mZ\°c~]qilUbÜ_ilyc
t mZ\T^a]_^abdpd\ t c~po`Z^ g ic~\Up
t >¶`Zc~kiF
@
]_^*ilbdhU^*i t ul^an©iÛlnqc~]^9nqilkl^aiUÛ{kp t ^Þi hZ^`fi\Tcl\Tc~bohZc~yzi
c~\Up t inqp tt mZ\T^a]_^abdpd\ t c~po`ZpR à ^*k{c~h t n_]_mZk r p^ t mZ\°^*]^*bopd\ t c~pd`ZcCu t cŁhZ^ t n©ilUpdbdhU^lÛ5kil]\°c~y^*hZpsÛ
`fi	yc~]qilyc g i\°c
t i{yz^ g hZ^ﬂ`Z^abd^yc`Z^ab£ip
t ki{nqpQm^*yzilh_i\Z]p g ^*boc	]qi g bdpße
r hZpdÚ t mZ\°^*]^*bdpo\Ù
t c~pd`ZpoÚilbop g iz^ah `Z^*b
r ^abdcz\Z]_pu~^~er pdÚ t mZ\°^*]^*bdpo\ t clpd`ZpoÚMáMizyc~]_^aZpon_hZ^ﬂ\Tc_i%uponu~^cl^*kn©i
hfi{y ^nqc~]^9"Tc~bklclnb£i t nqhUc t n_pﬁ\Tc t ily^ g hZpdÚ
t mU\T^a]_^*bopd\ t c~pd`UcFu³\Tclyz^ayZhZ^7et iv~^*clyz^nÙ
]pÜ t ki t nq]mZknqmZ]_iUÛZkKp~pdÚ³Û}Û \TcCu~^ g m^{ÄZÞáMi{nqc
t yc g iu~^*]poðfki






















































































































































































































































































































































































































t \Z]_il~c~y l poh·er ^^u t iC"\U]_p^ahZp





















\fi g poyzc	bdilÚZklcUÛf`fizZp g ~c~]h^
t kKbd^*\Zilh^b£ilÚZk{cmUu] t nqpobdpQu)\U]_^aul^*]A_ilh^äk{c~h t p t n_^*hnÙ
hZc t nqpQm^*yzilh_iäy^*`v`U^*bdclyñp g yzc`Z^ab£ipohv\Z]_p g c~]_iUÛ
t iF¯\Z]_^u~^a]x_ilycbd^"\°c t ilyz^ g hZ^`Z^*bo^l
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Øn_^*y \°c~~bdi%uCm<Tc~yc·\Z]pdki g ilbdp]_^ g mZb}n©i{n_^lÛ kKp
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#à ^ g mZbonqi{nqpM]_i g \°c g hfi%uli{h_ihfi6	\U]_p g c~]_poÚ g ^*hZpoy
t i{yzpoy c~^aknqc~y





g i g hfi{hMR g ]_c~k
t n©iZpob£iuW\Z]pdy^*]pdÚ g ilkK]_ponqi~b£i%u{i"ilbopUnq]mZ\MÛ~n©i{klc`fi
t ^ ]_^aklc~h t nq]mZpd]_ilhZp
t mZ\T^a]_^abdpd\ t c~po`ZphZp t cmF^*yzilbdp g ~bdiCulcc g Xn_]_mZ\°c~yÛCuK\Z]pdy^*]pdÚﬂ\fi
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^nqc`Zc t yzc¿\Z]^*p g kKm
t pobdpn_mZ`Zp hfióTc~bk{c~y\Zbd^ak t hZpdÚ¸\Z]p g cl]_pdÚQ
î
p t c½nqpo\Zpßer hZc u t ^*°c{Ù
u{ilbopu~^~er \°c_i%uponq^u¾er bocCu~^{et kl^ðf~mZ]^kilk{c~]nqmZ`Up/hZ^ g hfilhZ^c~^akKn_^zc g pd]c~yziŁc g il`F^lW	i
\Z]pdy^*]pdÚ tﬁt bopdkZ`ZcﬃZ upd`ZpoyzcZÛ`fi t c"]_^aklc~h t nq]mZk r pÜ^"Û}ÛÜn©ilb®Ä`Zc~kiFXhU^*\Z]pdy^*]_hU^lÛ t iF t ^
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